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Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17 


FOREWORD 


This Indian Standard (Part 1) (Second Revision) was adopted by the Bureau of Indian Standards after the draft 
finalized by the Chemical Engineering Plants and Related Equipment Sectional Committee had been approved by 
the Mechanical Engineering Divisional Council 


This standard was first published in 1969 in two parts and then revised in 1985. The present revision has been 
taken up with a view to incorporate the modification found necessary as a result of experience gained in the use 
of this standard. Also, in this revision, the standard has been brought into the latest style and format of Indian 
Standards, and references to Indian Standards, wherever applicable have been updated. BIS certification marking 
clause has been modified to align with the revised Bureau of Indian Standards Act, 2016. 


This standard on gauge glass, Part 1 Tubular glasses for level gauges is one of the series of standards on gauge 
glasses. Other parts of this standard are: 


Part 2 Protector glasses for tubular gauge glasses 
Part 3 Through-vision and reflex glasses 
Part 4 Circular sight and light glasses 


Part 5 Port gauge glasses as used in fittings for steam boilers 
The composition of the Committee responsible for the formulation of this standard is given in Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
GAUGE GLASSES — SPECIFICATION 
PART 1 TUBULAR GLASSES FOR LEVEL GAUGES 


( Second Revision ) 


1 SCOPE 


This standard (Part 1) covers the dimensions, 
quality, material and requirements of tubular glasses 
for level gauges. 


2 DEFINITIONS 


2.1 Annealed Glass — Glass which has had 
objectionable stresses removed by controlled 
heating and cooling. 


2.2 Toughened Glass (Heat Treated Glass, 
Tempered Glass, Hardened Glass) — Glass, the 
surface of which has been rapidly cooled from near 
its softening point, so that after cooling a residual 
compressive stress remains in the surface and is 
balanced by tensile stress below the surface. This 
increases the mechanical strength and thermal shock 
resistance of the glass and also, when it breaks 
causes it to shatter into smaller and less angular 
fragments than an annealed glass. 


2.3 ‘As Drawn’ Glass — Glass tubing in the ‘as 
made’ state, not having been furnace annealed, and 
containing certain desirable residual stresses, in 
particular compression stress in the outer surface. 


2.4 ‘Soda-lime’ Glass — Glass in which the main 
constituents are silica, soda and lime. Soda-lime 
glass has a relatively high coefficient of expansion 
and hence in the annealed state has only 
little resistance to thermal shock but its strength 
and thermal resistance can be greatly increased by 


toughening. 


2.5 Borosilicate Glass — Silicate glass containing 
boron as a characteristic constituent. Borosilicate 
glass has a relatively low co-efficient of expansion 
and hence has considerable resistance to thermal 
shock. Because it has a low co-efficient of 
expansion, it does not develop as much stress as 
soda-lime glass under comparable toughening 
treatment. Because of its higher softening 
temperature, borosilicate glass withstands higher 
duty temperatures than soda-lime glass without de- 
toughening. Because it has more resistance to 
corrosion than soda-lime glass, borosilicate glass is 
recommended for all reflex glasses. 


2.6 Defects — Defects that may occur in glass and 
affect its performance. 


2.7 Corrosion — Chemical and mechanical attack 
of glass surface by the contents of the pressure 
vessel. 
NOTE — Owing to the difficulty of distinguishing 
corrosion and erosion as separate processes, the term 
corrosion is used to cover both processes. 


3 DIMENSIONS 


3.1 Diameters and wall thicknesses of tubular 
glasses shall be as specified in Table 1. There shall 
be two grades with designation ‘selected grade’ and 
‘ordinary grade’. The three sizes given in Table 1 are 
with two different tolerances on diameter for these 
grades. 


Table 1 Diameters, Thicknesses and Tolerances of Tubular Glasses 


(Clause 3.1) 


All dimensions in millimetres. 


SINo. Nominal External Tolerance on External Diameter Wall Thickness 
Diameter í \ 
Selection Grade Ordinary Grade 
(1) (2) (3) (4) (5) 
i) 13 =i Boe 1.8 to 2.5 
ii) 16 see Ge 2.6 to 3.3 
ili) 19 Zoe oe 2.8 to 3.5 
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3.2 The length of tubular glasses are determined by 
the design of the fittings into which they are 
assembled. For steaming applications, such fittings 
shall not be more than 505 mm apart if the glass is 
unsupported or 600 mm apart if an intermediate 
support is used. For non-steaming applications, the 
corresponding distances shall be 1 000 mm and 
1 200 mm respectively. 


3.3 Unless otherwise agreed to between the 
purchaser and the manufacturer, the tolerance on 
length shall be + 2.0 mm. 


4 MATERIAL 


4.1 Tubular glasses shall be made of borosilicate 
glass. It is recommended that for steaming 
conditions tubular glasses shall not be used above 
1 850 kPa. For non-steaming conditions higher 
pressures are allowable up to a limit of 3 000 kPa. 
Tubing used for steaming conditions shall be in the 
‘as drawn’ state and not annealed. Tubbing used for 
non-steaming conditions may be ‘as drawn’ or 
annealed. 


4.2 The following properties shall be decided 
between the purchaser and the manufacturer 
depending on working conditions and shall be 
specified along with requisitions: 


a) Chemical resistance to water and alkalis 
with some minimum limits; 

b) Average co-efficient of thermal expansion; 

c) Chemical composition of glass; and 

d) Tensile and bending strength at ambient 
and maximum operating temperature. 


5 FINISH OF ENDS 


The ends of tubular gauge glasses shall be cut at 
right angles to the axis, then fused and flame cooled 
to prevent severe ring stress. 


6 STRAIGHTNESS 


Tubular glasses shall be straight within limits as 
agreed to between the purchaser and the 
manufacturer. 


7 OVALITY 


The maximum and minimum external diameters of 
any cross-section at right angles to the axis of tubular 
glasses shall not differ by more than 3 percent of the 
nominal diameter. 


8 TESTS 
8.1 Dimensional Check 


The tubular glasses shall be checked for conformity 
to specified dimensions. 


8.2 Examination 


All glasses shall be examined with unaided vision 
(other than spectacles, if worn) after subjecting them 
to the test described in 8.4. A glass is deemed to pass 
the thermal shock test if it shows no signs of damage, 
cracks, surface cracks, sealing, or other defects. 


8.3 Thermal Shock Requirements 


The manufacturer shall certify that tubular glasses 
for steaming conditions will pass the thermal shock 
test. Glasses subjected to the test shall be destroyed 
after the test to prevent them being inadvertently put 
into service. 


8.4 Thermal Shock Test 
8.4.1 Apparatus 


8.4.1.1 Cold bath for use with water capacity at least 
4.5 litres (or for large articles, at least 10 litres for 
each 1 kg mass of glass), maintained at a 
temperature tz (20 + 1) °C and provided with means 
of agitation and a thermometer graduated at each 
T°C: 


8.4.1.2 Hot bath for use with oil (up to 180 °C) or 
air oven. Each shall be provided with means of 
agitation and of maintaining the temperature, t; (180 °C 
and 1 °C) uniform and constant to 1 °C. 


8.4.2 The samples selected shall be placed in the 
hot bath and maintained at the temperature t; 
for 15 minutes. The articles shall be taken one at a 
time and plunged into the cold bath maintained at 
temperature t2. 


8.4.2.1 Tubular glasses shall enter the water 
vertically. 


8.5 Hydrostatic Test 


The level gauge assembly shall be hydro-tested at 
a minimum pressure of 1.5 x operating pressure 
x allowable stress of glass at ambient temperature/ 
allowable stress of glass at operating temperature. 


9 SAMPLING 


Two percent of the glasses (but not less than 10 or 
more than 30 glasses) shall be taken by random 
selection from each consignment of tubular glasses. 
If more than 10 percent but not more than 20 percent 
of the glasses in the sample fail, a further sample of 
2 percent (but not less than 10 or more than 30 
glasses) shall be taken by random selection and 
subjected to a second test. If not more than 10 percent 
of the second sample fail the test, then the 
consignment is deemed to comply the standard. 


10 DESIGNATION 


The tubular gauge glass 16 mm in diameter and 
250 mm length shall be designated as: 


Gauge glass T 16 x 250 IS 5428 (Part 1) 
11 MARKING 


11.1 The gauge glasses shall be permanently marked 
with the following: 


a) Manufacturer’s identification or trade- 
mark; 
b) Designation of the gauge glass; and 


c) Pressure-temperature rating (depending 
upon thickness used). 
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11.2 The marking shall not interfere with the 
function of the glass and preferably shall be placed 
so as to be visible when mounted. 


11.3 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the 
products may be marked with the Standard Mark. 


12 PACKING 


The gauge glasses shall be packed securely in 
suitable inner boxes, containing not more than 100 
gauge glasses and adequately cased for transport. 
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ANNEX A 


(Informative) 


A-1 EFFECTS OF TEMPERATURE AND 
PRESSURE 


A-1.1 Limits of working pressure on tubular gauge 
glasses depend on freedom from stress induced by 
badly aligned fittings, the length of glass, and the 
presence of any corrosive conditions. In steaming 
application, users should establish a permissible fife, 
dependent on feed water and pressure conditions, 
which permits no more than half the tubular wall 
thickness to be corroded away in the area of the 
gauge cone or packing. 


A-1.2 Tubular glasses for boilers, and for other 
vessels where conditions of pressure, temperature 
and corrosion are similar to those for boilers, should 
not be longer than 505 mm unsupported or 600 mm 
supported. For non-steaming conditions, lengths up 
to 1 000 mm unsupported and 1 200 mm supported 
may be used. Where a gauge length above these 
limits is required, it should consist of a combination 
of shorter glasses. 


A-2 CORROSION 


Corrosion of glass on pressure vessels is sometimes 
a problem requiring consideration, because of the 
faster rate of chemical reactions at temperatures and 
pressures above atmospheric. Borosilicate glass is 
more resistant than soda-lime glass to attack by hot 
water and acids. Toughening does not increase the 
corrosion resistance of glass. For use under severe 
conditions, for instance in the presence of alkalis 
where the consequences of failure would be serious, 
the use of two glasses (each capable of withstanding 
the full pressure) is to be preferred. In boiler 
practice, the glass is frequently protected by mica 
alternatively, corrosion may be minimized by 
control of the fluid circulation. The glass 
manufacturer should be consulted regarding the 
possible effect of corrosion on the properties of glass 
for pressure vessels wherever particularly adverse 
conditions are likely to be encountered. 
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ANNEX B 
(Foreword) 
COMMITTEE COMPOSITION 


Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17 


Organization 


CSIR - Indian Institute of Petroleum, Dehradun 


Advance Valves Global, Noida 


Auma India Private Limited, Bengaluru 


Bharat Heavy Electrical Limited, New Delhi 


Blast Carboblocks Private Limited, Mumbai 


Central Power Research Institute, Bengaluru 


Chemtrols Industries Private Limited, New Delhi 
Confederation of Indian Industry, New Delhi 


Directorate General Factory Advice Service and 
Labour Institutes, Mumbai 


Engineers India Limited, Gurugram 


GMM Pfaudler Limited, Anand 


Hindustan Petroleum Corporation Limited, Mumbai 


Indian Oil Corporation Limited, New Delhi 


Indian Rubber Manufacturers Research Association, 
Mumbai 


Indian Valve and Actuator Manufacturers 
Association (IVAMA), Coimbatore 


Kejriwal Casting Limited, Kolkata 

L&T Valves, Chennai 

Lathia Rubber Manufacture Company Private 
Limited, Mumbai 


MECON Limited, Ranchi 


Representative(s) 


DR MRITUNJAY KUMAR SHUKLA (Chairperson) 


SHRI PRANAY S. GARG 
SHRI CHANDRAKANT WADKAR (Alternate) 


SHRI YASHWANT M. JANNU 


SHRI Y. SRINIVASA RAO 
SHRI ABHISHEK KUMAR PANDEY (Alternate) 


SHRI DHAWAL SAXENA 
DR P. THOMAS 
SHRI SADASIVA MURTHY P. (Alternate I) 
SHRI AJITH KUMAR N. (Alternate II) 
SHRI P. KRISHNA KUMAR 


SHRI DUSHYANT SINGH 


SHRI TANOJ CHANDAN 
SHRI KUNAL SHARMA (Alternate) 


SHRI HASMUKH K. PARMAR 
SHRI MRAGANG SHEAKHAR (Alternate) 


SHRI DHIRAN PANCHAL 
SHRI SATVIK PATEL (Alternate) 


SHRI KRISHANU GHOSH 
SHRIN. K. RAI (Alternate) 


SHRI KARAN AGRAWAL 


DR K. RAJ KUMAR 
DR DEBDIPTA BASU (Alternate) 


SHRI R. MURUGANANTHAM 
SHRI JAY DOSHI (Alternate) 


SHRI SANDEEP KEJRIWAL 


SHRI ROHIT SHARMA 
SHRI SURIYANARAYANAN (Alternate) 


SHRI SANJIV S. LATHIA 


SHRI YOGENDRA KUMAR SINGH 
SHRI ARVIND BHUSHAN (Alternate) 
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Organization 


Plastics Machinery Manufacturers Association of 
India (PMMAJ), New Delhi 
Project and Development India Limited, Noida 


Tata Consulting Engineers Limited, Navi Mumbai 


BIS Directorate General 


Representative(s) 


SHRI NANDHA KUMAR T. 
SHRI PRADIP V ANWANI (Alternate) 


SHRI SANJIV KUMAR MISHRA 
SHRI RAJEEV RANJAN KUMAR (Alternate) 


SHRI SHIVNARAYAN PAREEK 
SHRI SHIREESH S. SWAMI (Alternate) 


SHRI NAVINDRA GAUTAM SCIENTIST ‘E’/DIRECTOR 
AND HEAD (MECHANICAL ENGINEERING) 
[REPRESENTING DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
Ms NEHA THAKUR 
SCIENTIST ‘B’/ASSISTANT DIRECTOR 
(MECHANICAL ENGINEERING), BIS 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Head (Publication & Sales), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the website- 
www.bis.gov.in or www.standardsbis.in. 


This Indian Standard has been developed from Doc No.: MED 17 (19952). 
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